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A code multiplexing wireless apparatus for amplifying a code-multiplexed signal and then transmitting the 
amplified signal includes the following to reduce output back-off, improve the efficiency of a power 
amplifier and suppress broadening of the frequency spectrum: (1) a code-multiplexed signal generator fc 
multiplying each item of transmission data by a spreading code sequence and combining spread- 
spectrum modulated signals to generate a code-multiplexed signal, (2) a signal-peak suppressing unit fo 
holding the envelope of the code-multiplexed signal below a set level, and (3) a power amplifier for 
amplifying the code-multiplexed signal and transmitting the amplified code-multiplexed signal from an 
antenna. 
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§L&T^&^yAf t £fttefr^ft&^£&$Lft4t J f v., Xi&^&^^Nf 

z&xmit^ vg, ^3-^xm&mte^^&i&&*%£&%L ftit^- v. , 

V,; 
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tentefrst^^ib&jekZ&ZLmit^ v., v«^— ***:0tfMt***jL 
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^&-&mt$L&. CDMA 4.— ^ 

20 ( ) psk iRMntfj— >hh*i*s- i , — >Nf 

tT%JL&2 ^rJl^^^^ 2a *»— >MU&1£ 2b , ig/^fS^ 

® 21 ) , i w^a^h*******. 

( PSK iftmt^tfi— T ) ^tb, 4rJMMtt'£3fc&jft. ( £p*&^at# 
Bt3l Tc ) *ftU.Ja*t***WfSt*. g P> #:#T»Tc. T^BtJl 

#>ft ">i£iM^ "J^tf ^M 1 " . T ^ Tc ifttfc^ ( *p T/Tc ) T 
l/Tc . *1^^WJMBW*l4Ltf ** PSK >ffr ^rJL— ^gtfUM- 



1 



23 ^ T— ^f^^I^t-f - NM fr—4-&%Mi&&*\#3^ SM . 

@24t^T— ^*j£s, — >ht;f^iii&au£ 6 , 

7 , — **4fr^itafcifc* 8 ^— >H**» PSK 

— ^m^Ht^x^^n^^w^M^^m^^^^ 7a , 

25 ^rnc, ih a(t)jJUfc£&4fttt^4|HlM£.^. c(t);MMfJU& 
x(t)=a(t) • c(t) 

^4U£**^*«WJUWHfe^*A. -HifcaUfc** x (t) «t**Ufe»*t 

**«^«4rjiMft^*4H9«^afc«- s^, #f-pJk*L&i & y(t) & 

y(t)=x(t) • c(t)=a(t) • c J (t) 

Jy (t) dt=a (t) - Jc'(t)dt 
(unity)**. ^it^^^jb^a(t)#^#^^^]>it-t. 

^^jul ( cdma ) ^fty$T&^&Amf&m*m&Jk&*iktfj& 



4f:i£-tCDMA #>fj£#@#J. B 26 #r7f:tf>?_— TR , ^— ^j=^ 
ifcg- RV1 , RV2 , ^JJtiHEt CHI j|J|t— CH2 A^^til, ^ CMP 

cdma tf— ^JrJMt'^^tii.^^^^^L^^^W^'kt. £/L-3Msft 

R=fa(t) • b(t)dt T: 
^^a(t)^b(t)6^— ^^T_hii^f6t. £a(t)**b(t) dLXfjL&fa 
I^Bt R = 1 , *h&$L&fr%toM* - -i - -f-^iMU *H^>WW, £ 
a (t) b (t) — Btfiji^-tta^ * i*W2£#<Hr R teA 0 . 

CDMA ttti-3LT#^— RV1 , *tte#>H« c, (t) 

(t) mttFJkgb&i, Jh&ty c. (t) a (t) ^J&ma>S.^f3t#jfe^:'tfL R ^ 0 . 
$L&%—**%^t5£ CHI CH2 W4T-5-«Jit*— RV1 . 

% RVi «J8£M% c, (t) ?£t*flUS- 8.«rifc— >H^Ti& 

i (a. (t) ci (t) c. (t) +a 2 (t) C2 (t) c. (t) } d t 

c 2 (t)#* Ci(t)4Lffi**Jte:&ttJ& 0, /^«*^.**J{ai(t)c2(t)ci(t)}dt 

o . *-f o tfjftfa&iM., ^rjafc.(t)c.(t)dt % 

— (unity). ^*t^RVl tf46M.ifeijL& (t) *n%>£r 

MffLm ciMftMiPAMkJWii***!^*. RV2 ^— #. 

CDMA &glt> ^il^^^^iife^'Xiiit^^iiS-^*. * 
^iSLlt^L c. (t) c> (t) c, (t) C2 (t) 4£r* **Bfr fSH&# 



^ 11.-11,, T&*N£^>a#;£.— 4£6^:<4to&^g&|S--$)|£ n >MtiU^ ^ 
*T D, - Dn , ^^4&4&##4fcA I ifr±(mtefr±) 4m Di, ( j=l, 2, . . . , n) 
^Q^*(it5t^*)^:|&D <1 j(j=l,2,...,n); 4TJjL<fcJ«- 12.-1 2„, isrJflfc 
*&4&4f>§U&^C.j, Cj£**|i§A.#D.,, D qj ^^; — *-3fc£^13i, ^iS.^- 
*i**t«^*^JlL%*12.-12.|frifetf I-^fr^^^^Mt-f-, AUMfr 
sfc I-^M^I^l^^fV.; — >H&£^13q, ^^^ititiS.^^ 
4f Jflfe*»- 12,-12.^*^ <M^4TJMHH*H41Mh AU&lfrjii Q-^*^,^^ 
^£/fHt-f-V,; 4k*#*ftiMl4i, 14q, & 

V,, V,#4jhS;; DA 151 , 15q , T£#NfefM&*l&fl 14i . 

14q «ft^4ft-A4HftA«U«#-9". — *i£«Mi*16, i£iB#]f|*t 1 Q 

fr^L#jis,&,£&$Lm^ v,, v Q ^t-^^*J; >H*#A*.»17, 

16a, — >h^e.^.^^#90 o ^jlt-sin©t^90 o #^^16b, — >NeDA 
151 #4friii4t-f-i§ cosot ^9^41*^ 16c , — >N&DA 15q 
##tdMt-§--*f-sinG>t 16d , ^&-Mt&35- 16c 16d t# 

4fr&#;&^||16e. 

£ CDMA £ ) Zk£&Xm'tt^¥l&fc ( S 27 t>&^ 13i , 13q ¥} 

A^L+1 A-l , n >H#il^^r>^%^-* + l Bti^>]j£te6*i&>S%£*g- 
^^t-f-^^L^Lt©^ n . JL^^-^ n j&*b#]„ -f-J^sM 5 - Pmean J§ 

( =Praax/Pmean ) &£&%.m^i£tfj4£i n *UtBi"t#*1|f dt. 



^^A^^^P^tii:^ -^#.<Kf — ^ S , #r ***** 

*4tARftat4t*^. *«4UB*.«4HrA*Hft (back-off). 

Wfr3LT**a. M ^ 

S 28 iM7— >h^4MUt&tt AM-AM ( ^^M^Sttvs. 

&^/tk&ftfa4LjL*>tb* ft*A>&*MJUL'M* ^*4rfrT-*A*3fe 

j*t4frik*h# OBO flWO J^iti&T^****^***. 

^t^*DA 15i 15q . DA #4fc*+*Hfc4fc*itt#.**f 



jM'j*#;&»T. S*^^i^^^4fc^-^-^#-^^J^HL(noise floor)^ 

%. 

s 5A , 5B ^» 5c &i&&2LUft#&#i a#u 

a i3^^f-4*^^^^^#^tf-Q-^^^a^J; 



a 18 ^^-r^^^l^^a^J; 
© 20 jus K*l; 

a 23 juft-f*^*jtttn*fc 

a 24 jLM«4tMJ|USi^S«l; 

a 25 £jai^£ANrJM*B«r, 

a 26 ^J?J1^fc|i£CDMA ^^S^a^'J; 

a 27 CDMA a*J; 

a 28 M_i3L*R—^3t&&#J AM- AM #^#^a; 
a 29 Aifc^i&ii*.^ AM-PM#^#4ia; 

( A ) 2L*ftffji%tiL 

a 1 ^^"^^*fcfe-*6*4^S. , !8Wffl«. 
£&-%Lm^ J ftf}M%'- — da #-&#-tL 54 4e^&&tt£t^r&#4MM£ 

^t-f- — >h^i5t^#^(QPSK)^^]^ 55 ttfMH*, DA #^ 

^it 54 tfTifc. 56 55 tf*frjfc#>^— ^&&2UUfi 



-ft "WKMmH^Mo 52 #^5i.itiS.^ I Q £ & f& -T V. 

4M£*&A4r5-dMtV., v,*!*. JM*ftMM 7*4*. ****tt*«^ 

4tW4bt#U!-A*Hi OBO «t/h**#*.T, 

53 tt^*lfc#L«ifc£A DA *Mfe#-^ 54 

&&tf^^fa%#LiS-¥j£t-g:, &'y#nb&T£#r&p&fc (noise floor) # 
DA #&#-7ttf>ML 

( b ) %~--$k%m 

/^^^^./JHt-t^IrV., v Q ; &^3*r&.¥tM%~7L 52 , ik%-7LfcW%b 



Z&Xmt^itjm^ DA ^#-70 54, ^#-70*S>Hi!t^^t^^#^ 
J^^*J0 ( QMOD ) 55 , -mmH&mto DA #4MM^54 6$ 
if*****.* 56 , ii***Mfc*.i£ayW*l«- 55 *M*A*NMM*.— 

4f(S/P)4£4M&611 ~ 61niMfJ^M£71. ~ 71-, 

J*. 71, - 71„£riiitt I ^Qd^^^J|bWWI*i^«4*^*81i,81q. 

S/P 61. - 61. VX^Tk.— iiLift7r£.fr&\frm£j&$SL% : Dl - Dn , 

^*hjeJ$L&&&Jk. I ^imte^m Du (j=l, 2, . . . , n) Q ^f(ix 
^*)#:^ D,j(j=l,2,...,n), #MmW]«ittM^^ 
**JJL*J*- 71. - 71.. iTJfc** 71. - 71.1%**— +f L £Jg'JkA Cu. 
Co(j-l f 2,...,n)^4bMJ«/ c M(^lb). *»— >H&*te*»Cu, Ci 
i|*.*D.,, D^ijt, ^X^jfer^-^Wf^^l^ML. S.^H81i 

^^a^xt>a^^JL^.^ 71. ~ 7l n 4&-A^ 1 ^*4f JMraHS^J-fT-f- 
D., • Cu(j-1, 2,. ...n), #JL*frife I 4»4M£*JUI!4*4- V.[-ZD.j • C.j 

( j-1,2,... ,n ) ]. *£*S81q 3fC;fc&#y&#r>M^ 71. ~ 71.%*^ Q 

^W^^HMit^- Do • C Qj (j-1, 2, . . . , n) , ^JMfrifc Q ^*&>*%£*&- 

a.^^r-tV Q [=ZD<,j • C qj ( j=l,2,...,n ) ]„ 

i§L^&^-#)$L<&m^-a #i$i<&m j r*k&-%-7c 52a , 1 fr±#}&j%£36-&. 
mr^- v. , q &-Siii f jg,&,£&%Lm/m j f v, n&g-f-a te&tfjfr&m a** 

i&il) 52b , 52c . 3 ^S^^it 52a >HP*|iii± 

{ti%#k£3&%Lmiz-f 52a-l , — ^tek^telVI 

( magnitudes of an envelop value ) iBJL^jfe^ V™ 3tff fcbfe^ *Mx_^ 
52a-2, ^^^iVl^iSL^^VTH^^T, «.«T*^iC#* 
A^t^&^ft^i'iSL^^^ilt^B^a ^*^,a^it^#-7t 52a-3 : 
a=VrH/l V I 



^^Vth„ 52a-l 

I V |= ■>/ (V, 2 +V Q 2 ) i&l V I 1 = V, J +Vo J 

4^4Ufr^iMlS^i+4MM^ 52a-3 . *»*.6JMt|V|^jK,'J-fflbt* 
-f-V™, &TtiHMA*MJt*&£#l 9 / : /r>a*^,S^H-^>G52a-3^&a=l ^ 

7t 52a-3 ^-l&^CDit^dJ^a-^a , # SMMfeM A^JjMt^ 52b , 
52c(®2). ^L>&^ 52b , 52c^J^Cl ^*V,^Q^^*Y,^^S 

m auur *i ) + v™, >y.^#^j n&2k£3&xm^tf} 

^jfc^ 53 53i , 53q , 

spc /9r^> &^2&£mit^tf&i^^A%st&&m t i6^$L, # 

^^>h^#^j|«53i , 53q *H&^**ffl 5B ^ijN$flL^|fc (rol 1-of f) 
5A i^S 5C ^t^6t#4£ A . 

da ^nm^tg 54 ji^r^«) jq T&zkZ&^m'm^tfj i ^ q 

55 <$DA#4fc^54i , 54q . DA 54i , 54q tffr^fcWm$J&®i% 

*m*ik& 531 , 53q tf|L;Ul-*B4£. 



%st;*^ 56 A— ^*J*«>Ufc*.**JL4l-*a 28 *» 29 #f 

rfaJL, Hp-f^jMM^^^ 53i , 53q^^^iJj#-^#:^#DA 
4£&J£ 54i , 54q fi^;fc>fc#'J^3LT, ^ffcS^^M^. T 

*%Lp%J$- (noise floor) #r^tt DA $NjMM^4SJL 

(C) #-=-&;feftl 

>ft-ftf V I #i--j&6*i£»£kCi il g) JM8Ut£H 52d , I 

^tf}*&£k£&%Lmt^ V., Q V<,J?*f ii g fe*L 

#3Mr& 52e , 52f . &4UL$lU 52d >Hp® 7 *f tf^Mfr^Jf 

jMl^F- v™ ii.i±4e&^MS.I v| ^#-4&Jii^i?i^:#$«J^it^ g te^MW 
JWJM*g ■ |v|^-f*'h^«Xtf.v™. 

S 8 B^T^^L^H 52d 52d +yj>M1k 

lvl= V (v. J+ v Q J ) iUv! J = v,vv Q 2 

if#k^l V 1 # feJ** -f-f***- 52d-2 

it52d-l t^^> IMJ&fc**-t-»**52d-2ih#llli4fcJMt.lV|.*— 



£ttf*tii g #J#iiit##-7L 52d-3 . *f iLif##-ib 52d-3 tfj&&£L*%M. g . 

— 3t#i#ii-g, #i^g*t^-^J^^52e, 52f(g6). 

$jfcg52e, 52f ^H'Jtel ^*V,^Q^tV,^Jt^.g^, # 
JL*frii53M*gVi, gV 0 „ 

^-f-^Ji^^^Lg • v, -f£#g * v^^iM^i£;tfc-f;V TO , 

^#Hp^^*^h# OBO «L*#Wa.T, 

&&&&mk#l*k3l*>&-%. ^JL, ^4M>MWi4WiliMS- 53i , 53q 
<K^;Mfrifc#.*S*Ufl# DA $NfeH 54 i , 54q <K^*Ms#ltf *^LT, *N£g| 

fH^tfe^tt^Af^fooise floor) #^,^#60 DA 

^^i£itii#^^#^A^*r^tB^r^^it^^f*t. 

(D) 

ft***/ 6 *.* 52g , ^ I 4»£JM$ MUg-fT? V, J? Q d"£4fcfll£*JL 
m^'fVot CqtfJteMM.52h , 52 i. 



^J^^^^^^^^&^^^lIVI^^^^ 52g-l , — 
jMtlVl^-flUt^-f - V™i&^Jfc$M$):M&^ 52g-2 , — >h cos<l>/sin(|> ^fc^TG 
52g-3 , — >fs£fe$Mfcl VI *L^i&£:*fe,^ VTH^-^Tif^ V if* Vt«^4*6j^ 
*^|Bj^^^#-tSf|L^^>G 52g-4 , *>j*£.&fafr-M:¥)g,*2, C. , Co 
52g-5 , 52g-6 . 

11 ^ttf^j i-q X&&.&jQ£&XmitJrtfj&&v Jt-~ 

V™. 52g-l ;ftM£ 

I V 1= V (V,'+v Q J ) ^ I V | J = V, 3 +V Q J 
if^fe^lVL ,?&rf*^52g-2 J*^&i^|V|iH£3:itrf VxH^JL^b 
^*-«i-A^»I#-+©P|L<i:^>i:#-^G52g-4 „ cos<|>/sin4> #*MMc52 g -3#MfcV, 
V Q i+#tfe cos<|> if* sin<|> #JMe. cosc|> sin<|> #-A^>J#-+&f|L^L^^#.7G 
52g-4, ^-t^*V^^r^J^#<|>. *L«FfL^*:Mi52g^JMFFfl4p 

D.= ( I V I-Vth) cos<|)=V.=Vtr cos<|> 

Dq= ( I V |-Vtii) s i im|»=Vq-Vth sin<(» 
if^A^J*V ^1^1* Vr 4L«6&J.tf.^*W4*^I^*D., Dq#JL^A D., 
Dq, £-t^*Vr ^^^jtV^^^^^JL^^iLVT.. ^^52g-5, 
52g-6^cD., Dq##j£J?V., V«4P^##£M.#i&i^C., Cq^JMStA^ 
J^C, Cq. #.+SJlLtf.^^iG52g-4>j«t|V|<VT™^^-<JLT^D 1> D,^. 

52 i M.i6^^^a.^f&-f-^Q^l:VQt^CQ(=DQ)#|&- 
ifciUiL *t*.lY|>V™AA. 8'J (fltllL^'J ) V™, 



(E) 3*&f";MLttti#tt4rttf 

(a) ^te@^*F#]3fc,SL 

^ 64 <Kr3&^-fc;l. A Ray leigh 3^rtts£*HiL, 
B 4L*Mt"SUt% V™ (j&J&^HLfc] ^ Vc 1 i p) # 1 0 V tt-iS.T,MC 8 >8 # 

JeuMfit #J-C^^^^:^<i#^J^^^. ULiNfc-F v c ii P 

* QPSK ^AtfiM&Cfe^te)^^, i£fate&-+i&£ktflBtiS}Jt*g*L 
(prevail), £->fiJfr 1. 0V . 

Ti»4Uf^4^^^4ft^/UMUUf^ Ray leigh #-&*Hil 
PK 53i , 53q <KMfrifc=BU84t 

10 V tfPgLfcJ-tfL 

m^f-te&Tfh&ltL^tfJ^fc. n^foWif&M**^ Vclip=3 V)tflVi&te 

^-J-^JSt^^-ttS^^^^t^ Vclip=2.5 8t^7 1. 1 dB , 
Vclip=2. 0 BtJS'J^ 1. 3 dB . ^^T^^j^^Q^^.^,^ 7 . 

(b) ^M^m^-^^^^A 

3fri^##^#*£S. #£U, B, C^D^£4fr*fe##OBO^#];$4dB, 
6 dB, 8 dB*»10 dBBt^^. #T&*H£ OBO »Ji£j$ SL ?&'K # 



4fcW4fcJbMfr**M* OBO 4M***lfr*.T, 

,£.©14*1*, NF >M^M*J&r?~ (noise floor). >^ n DA # 

54i , 54q ¥jfe$£> (noise floor) Lnf * 20 - log2 n 

^^J$*fr*fc^tW*fc43.6*#:*. «Mj&flL(noise floor) Lnf 

4iES. il^.A4-*>5:^*^)(I t l L *J^Vclip=3V)8t^*^„ B;M^M?]fe 
-f- Vclip 2. 5 V B*#ifei£, ^C^fH^]^-f-Vclip^ 2. 0 V 9t#*i£. 
#T&*Mt OBO jg^^-f-^Wt^A. iJ& D/U(dB)JW***JL**#lfc, *t 

d/u ^iL*Nfri£ u&auw 3f*»&«y|-«Ji^«at^^^ # 

JfctfL ^A>tfL^^, S»]#4£^*f„ FfUftfc^ Vclip T*? QPSK>ft-f .*##-+&(& 
i&4&)4%iF, TSim&fc— >M^^8tfB]-t^i^(prevail), 1. 0V . 

jyLK 15 tWa^ *-**H***., JHD/U**. ^JLrlL^J^-f^Vclip^ 
'K *•] D/U D/U #45 dB , JS'J^- Vclip ^ 2. 5 V 

^rdJ^h^^.^ 0.9 dB, ?P^L7.4 dB*^"«!6. 5 dB „ i&f£, T>sMb£*. 

itJt.£rsfc## OBO $Lmft— fMJfe^ Vclip ?&**.-f-4fc*#*, 
^&D/U(dB)»J^^#J.#=8t^ib. B, C;frDA^#rife*M#OBO^ 

4 dB , 6 dB , 8 dB 10 dB Bt#££*. S 16 15 lSJ#^^r^ 

S^T^^#4£. FfL#jfe^ Vclip A® 15 t<HMN&, *&%ifc##0B0 
flj^g 16 t^^L #-^#4£^r^J£*F*&-ifc^ OBO fi»J D/U 

^-JL^]^,^ Vcl ip 4M>, M D/U ^J^r, <£*M£ OBO % 6 dB #^2L 

T, *»*Vclip**H3. 0 V(^te#J)&£$)2. 5 V, JH^Ttftl&D/U *.* 3 
dB . 

(c)^*»]^^#*E 



^#^#^®.*^.A, B, C^D^jMfrifc##OBO^i5'J;#4dB, 6dB, 

8 dB^io dB rt&}ig$L. i8®ttftj$Mg-Xj&*>® is 

mt'f& Vl ^^rnkfr^A PA fi^*-*£Ji VE tf^s^Gnean root 
square). jUMMl, *»jMt V Ei (i=l ~ N) ^ilit N ^«'J5:#JW^*-^ 

tj= Vnil 1 ) * 100/N(%) 

£jb*Ho%«Mti4fr*£rtt|-%~F. fMAH vcii P =2.5 y ^yfMM. *t 

^Jt^eH^lM^^. dWMclip*£A2.5Y, «'J^A^h#0B0^ 4 
dB ^^Tifc^^^T 2%tf £ OB0=4 dB t#&St4n*& (Vclip=3. 0 V) 

jsl M^isu^4tsM^^m^^yfMH 2.5 v , 
(d) JfeflMHHfc 

+ vci ip 5&#*.-f-*Wfcte*. i>&4£&4*^ ber n^ik^M-Mi^M^. ® 19 

##4**£ Eb/No=6. 8dB ^#?XT^iH i4JL£JW-H3Mfc*l*Mfc*l- 

#^l^^^:ber=io- 5 , £-t E»4Lifr^JMi*~4H£&#.**ife*. n,^^ 

^ B 0B0 6 dB ¥}tftdLTtfjft&L 

j^m 19 ^r^*f, ,£MfJM^PG # 16 #3.£&%Lms-^g i j2 J &jtit#L 

T, A4t4^^/ fc ^-^^^*^Mt-l. 5V^Vclip<fi-h. ;fetftil— 



^^FH (noise floor) #^,^^6^ D/A 
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